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ABSTRACT 
When detailed logic flowcharting fell out of favor as a commercial design tool starting in the mid- l 970s, it was discarded by 
many IS educators. In doing so, however, we may have thrown the baby out with the bathwater. Many of the disadvantages 
of flowcharting as a commercial tool-such as the immense size of flowcharts of large programs-arc not necessarily 
serious drawbacks in introductory programming classes. Several researchers have also found benefits from the use of 
flowcharts as a teaching tool. The challenge is to develop approaches whereby learning to program-not learning to 
flowchart-is emphasized. Flowe, a Windows-based flowcharting application, is an example of a tool that can be used to 
minimize the challenges of teaching flowcharting while retaining its benefits in the formative stages of learning to program. 
In addition to guiding the user through the creation of diagrams, Flowe also allows the user to view the code (or 
pseudocode) implied by each construct drawn in the flowchart. The user may also generate complete applications that may 
then be compiled and run in MS Visual Studio .NET. Flowe has been used for three semesters to teach introductory 
programming (in C) to undergraduate MIS majors. The students have found the program easy to use and have reported that 
flowcharting has been an important component of their overall learning in the course. In addition, analysis of survey data 
gathered from students suggests that learning flowcharting early in the course has benefited their learning in subsequent 
programming assignments. 
Keywords: Flowchart, Programming, C Programming Language, Undergraduate Education 
1. INTRODUCTION 
The use of flowcharts to design and document program 
logic was nearly universal in information systems (IS) and 
IS education through the mid- l 970s. Since that time, 
however, complaints voiced by practitioners (e.g., Brooks, 
1975) and concerns regarding the educational value of 
flowcharts (e.g., Schneiderman, et al., 1977) have led to 
their virtual elimination in commercial settings and their 
near-elimination from academic curricula. 
Just as the use of flowcharts was disappearing, studies 
started to appear suggesting that flowcharts could be of 
considerable value in an educational setting, both in terms 
of student preferences ( e.g., Seal an, 1989) and in terms of 
educational outcomes (e.g., Crews and Butterfield, 2002). 
There is even some evidence that using flowcharts 
provides selective benefits when teaching programming to 
women (e.g., Crews, et al., 2002), whose declining 
representation in the programming field has been a source 
of considerable concern (Camp, 1997). 
The present paper intends to accomplish two objectives. 
First, it r evicws the existing literature on flowcharting in 
an effort to clarify the strengths and weaknesses of the 
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technique from a commercial and pedagogical standpoint. 
Second, it introduces a tool, c ailed F lowC, that has been 
used to teach C-language programming to MIS majors at a 
large state university for over a year. This leads to a 
discussion of how the design of Flowe attempts to address 
the traditional deficiencies of flowcharts, and a 
presentation of preliminary results relating to the tool's 
classroom effectiveness. 
2. A BRIEF HISTORY OF FLOWCHARTING 
The intellectual origins of flowcharting are generally 
attributed to John von Neumann, who advocated the use of 
flowcharts (or ideograms) in designing program logic 
(Chapin 1970). Through the 1960s and up to the early 
1970s, the need for logic flowcharts in designing programs 
was largely taken as a matter of faith-with approximately 
a dozen texts devoted entirely to the subject of teaching 
flowcharting (Shneiderrnan, et al. 1977). 
By the mid- l 970s, a number of serious concerns had been 
voiced regarding the value of flowcharts. On the 
practitioner side, questions were raised regarding whether 
or not the use of flowcharts served any practical purpose. 
A well-written structured program, it was argued, was 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
